
United States FkrENT and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark OfTice 
Addre«r COMMISSIONER FOR PATENTS 
PC Box 1430 

Akxantbim. Vbgmia 223IM450 

WWW.QSpt0.gD>V 



APPUCATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONHRMATION NO. 



09/624,716 



07/25/2000 



Gi-Joon Nam 



X-633 US 



6806 



24309 7590 09/10/2003 

XILINX, INC 

ATTN: LEGAL DEPARTMENT 
2100 LOGIC DR 
SAN JOSE, CA 95124 



EXAMINER 



KIANERSI, MITRA 



ART UNIT 



PAPER NUMBER 



2143 



DATE MAILED: 09/10/2003 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 07-01) 



Office Action Summary 



Application No. 

09/624,716 



Examiner 

mitra kianersi 



Appllcant(s) 
NAM ET AL. 



Art Unit 
2143 
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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 



Claims 1-21 have been examined. 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



Claims 1,4-19, and 21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by R.Glenn Wood et al. [IEEE Transaction on Very Large Scale 
Integration (VLSI) System, Vol. 6, No. 2, June 1998]. 

1 , As per claim 1 , Wood et al. teach a routing and routability estimation 
method corresponding to determining routing feasibility of a plurality of nets, each 
net having an associated set of one or more routing solutions, each solution 
using one or more routing resources, (abstract, lines 4-6), 

generating a first Boolean function with variables representing respective 
net/solution pairs, wherein the first function evaluates to true if there exists a set 
of values for the variables such that at least one of the variables for each net is 
logically true; (Pg 223, part II, lines 8-12) and (Pg 224, section 3). 



states. 
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generating a second Boolean function using the variables that represent 
the net/solution pairs, wherein the second function evaluates to true if there exists 
at least one set of values for the variables such that no resource is used by more 
than a predetermined number of nets; (Pg 223, part II, lines 12-15), and 

outputting a signal indicating whether there exists at least one set of 
values for the variables for which the first function and the second function 
evaluate to true (Pg 223, Col 1 , lines 15-19 and line 25). 

2. A per claim 4, Wood at al. teach a method, wherein the resources comprise 
signal routing resources of a field programmable gate array (Pg 222, Col 1, Parag 2). 

3. As per claim 5, Wood et al. teach a method, corresponding to 
generating a net table including respective sets of solutions associated with 
the nets (Pg 225, Col 1 , Parag 2, lines 2-5). 

4. As per claim 6, Wood et al. teach a method corresponding to generating 
the first function from the net table (Pg 225, Col 1 , Parag 3). 

5. As per claim 7, Wood et al. teach a method, corresponding to generating a 
resource table including respective sets of net/solution pairs associated with the 
resources, wherein each net/solution pair associated with a resource represents 
usage of the resource by the net/solution pair (Pg 224, Col 1 , part 3). 

6. As per claim 8, Wood et al. teach a method, corresponding to 
generating the second function from the resource table (Pg 225, Col 4). 

7. As per claim 9, Wood et al. teach a method wherein the predetermined number 
of nets that can use a resource is 1 (Pg 224, Col 1 , Part 3). 
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8. As per claim 10, Wood et al. teach a method corresponding to saving as a 
routing solution the at least one set of values for the variables for which the first 
function and the second function evaluate to tme. (Pg 225, Col 1 , Part 2, lines 8-1 1 ). 

9. As per claim 1 1 , Wood et al. teach a method corresponding to wherein if there 
exists no set values for the variables for which first and second functions evaluate to 
true, then performing the steps of: modifying one or more selected sets of the routing 
solutions; and repeating the steps of generating first and second functions and 
outputting the signal. (Pg 223, Col 1. Parag 4, lines 5-8). 

10. As per claim 12, Wood et al. teach a method adding additional sets of 
routing solutions. (Pg 223, Col 1, lines 9-11) 

11. As per claim 13, Wood et al teach a method wherein the repeating steps continue until 
predetermined criteria are met. (Pg 223, Col 1, Par 4, lines 8-10). 

12. As per independent claim 14, Wood et al. teach an apparatus for determining routing 
feasibility of a plurality of nets, each net having an associated set of one or more routing 
solutions, each solution using one or more routing resources, comprising: (abstract, lines 4-6), 

generating a first Boolean function with variables representing respective net/solution 
pairs, wherein the first function evaluates to true if there exists a set of values for the variables 
such that at least one of the variables for each net is logically tme; (Pg 223, part II, lines 8-12) 
and (Pg 224, section 3) 

generating a second Boolean function using the variables that represent 
the net/solution pairs, wherein the second function evaluates to true if there 
exists at least one set of values for the variables such that no resource is used 
by more than a predetermined number of nets; (Pg 223, part II, lines 12-15) 

outputting a signal indicating, whether there exists at least one set of 
values for the variables for which the first function and the second function 
evaluate to true (Pg 223, Col 1, lines 15-19 and line 25). 
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13. As per independent claim 15, Wood et al. teach a computer-implemented 
method corresponding to determining routing feasibility of a plurality of nets sharing 
a-plurality of resources, comprising: (Pg 225, Col 2, Parag 2, lines 3-6), 

inputting respective sets of one or more solutions associated with the plurality of 
nets, each solution being associated with one or more required resources, (Pg 222, 
Col 2, Parag 3, lines 2-1 1 ) and (Pg 225, Col 2, Parag 2). 

assigning respective identifiers to net/solution pairs; generating respective Boolean 
liveness functions for the nets using the net/solution pairs; (Pg 223, Col 2, Par 3), 

generating respective Boolean exclusivity functions using the net/solution pairs 
for each resource required by two or more nets; (Pg 224, Col 1 , Par 4), 

generating a routability Boolean function as a logical AND of the liveness 
functions and exclusivity functions; and testing whether the routability function can be 
satisfied. (Pg 226, Col 1 , Parag 4, lines 8-1 1 ). 

14. As per claim 16, Wood et al. teach a method corresponding to 
generating a net table including respective sets of solutions associated 
with the nets, (pg 225, Col 1, Part II, lines 2-5). 

15. As per claim 17, Wood et al. teach a method corresponding to generating 
a liveness functions from the net table. (Pg 225, Col 1, Parag 3). 

16. As per claim 18, Wood et al. teach a method corresponding to the method of 
generating a resource table including respective sets of net/solution pairs associated with 
the resources, wherein each net/solution pair associated with a resource represents 
usage of the resource by the net/solution pair. (PG 224, Col 1 , Part 3) 

17. As per claim 19, Wood et al. teach a method corresponding to the generating 
the exclusivity functions from the resource table. (Pg 224, part 4) 
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18. As per claim 21 , Wood et al. teach a method corresponding to applying 
Boolean satisfiability to the routability function. (Pg 224, part 5) 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis 
for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner In which the invention was made. 

Claim 2-3, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Abramovici et al. (US 6,442,732). 

As per claims 2-3, and 20, Wood et al. do not teach the Boolean and Exclusivity 
functions and also the routability function in conjunctive normal form (CNF), 
however, Abramovici et al. teaches a method corresponding to representing the 
first and second Boolean function in conjunctive normal form (Pg 1 , lines 19-21), 
applying Boolean satisfiability to first and second function (Pg 1, lines 15-18), and 
Representing the liveness and exclusivity functions and the routability function in 
conjunctive normal form (Pg 2, lines 60-67), 

One of ordinary skill in the art would have been motivated to use the 
product-of-sum, which is also called conjunctive normal form (CNF), because 
doing so would have allowed a reconfigurable hardware platform to process 
circuits much larger than the available capacity of the platform at the cost of a 
limited amount of additional processing time. (Pg 3, lines 22-25) 

Therefore, it would have been obvious for one of ordinary skill in the art at 
the time the invention was made to recognize that conjunctive normal form (CNF) 



Claim Rejections 



35 use §103 
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could be used in satisfiability algorithms for computational aspects of the 
integrated circuits and other complex systems and devices. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mitra Kianersi whose telephone number is (703) 305- 
4650. The examiner can normally be reached on 7:00AM-4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Wiley can be reached on (703) 308-5221 . The fax phone number for 
the organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 
305-3900. 

Mitra Kianersi 
Aug 19,2003 
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